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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a running gear frame for a rail vehicle comprising a frame body defining a
longitudinal direction, a transverse direction and a height direction. The frame body comprises two longitudinal beams
and a transverse beam unit providing a structural connection between the longitudinal beams in the transverse direction,
such that a substantially H-shaped configuration is formed. Each longitudinal beam has a free end section forming a
primary suspension interface for a primary suspension device connected to an associated wheel unit. Furthermore, each
longitudinal beam has a pivot interface section associated to the free end section and forming a pivot interface for a
pivot arm connected to the associated wheel unit. Finally, each longitudinal beam has an angled section associated to
the free end section, the angled section being arranged such that the free end section forms a pillar section at least
mainly extending in the height direction, the pivot interface section being associated to the angled section. The invention
furthermore relates to a rail vehicle unit with a running gear frame according to the invention and to a method for producing
such a running gear frame according to the invention.
[0002] Such a running gear frame is, for example, known from Hondius, H. et al: "Bombardier stellt den Flexity 2 in
Blackpool vor", Stadtverkehr 10/11 (56.Jahrgang), 2011, 6 - 8. Such a running gear frame is, for example, further known
from DE 41 36 926 A1 (the entire disclosure of which is incorporated herein by reference). This running gear frame, due
to its specific design of the support on the wheel units (such as wheel pairs or wheels sets etc.) is particularly well suited
for the use in low floor vehicles, such as tramways or the like. However, due to this support using a horizontally arranged
primary spring resting against a pillar element which is considerably retracted in the longitudinal direction with respect
to the pivot interface, the running gear frame has a very complex, multiply branched geometry. Hence, just like for many
other structural components for rail vehicles, the production of the running gear frame known from DE 41 36 926 A1,
not least due to its comparatively complex geometry, is performed by welding sheet material. This production method,
however, has the disadvantage that it requires a relatively large percentage of manual labor, which makes the production
of running gear frames comparatively expensive.
[0003] The percentage of cost intensive manual labor can be reduced in principle, when cast components are used
instead of a welded construction. Thus, it is known e.g. from GB 1 209 389 A or from US 6,622,776 B2 to use cast steel
components for a vehicle frame of a rail vehicle. While a one piece cast bogie frame is produced according to GB 1 209
389 A, according to U.S. 6,622,776 B2 the longitudinal beams and transverse beams of a bogie are made of one or
plural standard cast steel components and are subsequently joined to form a bogie frame. Other examples of bogie
frames are known from DE10 2006 029835 A1, where the bogie frame is made of more cast elements, and EP 0 857
635 A2.
[0004] Cast steel has the advantage that conventional welding may be used as a joining technique. The cast steel,
however, has the disadvantage that it has a rather limited flow capability. In conjunction with automated production of
relatively large components with complex geometries, like e.g. running gear frames for rail vehicles, this leads to reduced
process reliability, which is not acceptable in view of the high safety requirements which are given for a running gear of
a rail vehicle. Therefore, also when producing such running gear frames from cast steel material, relatively many process
steps still have to be performed manually and therefore no economically satisfactory degree of automation can be
achieved with this process either, provided that the automation works at all.
[0005] To proceed to automated casting it has been proposed in WO 2008/000657 A1 (the entire disclosure of which
is incorporated herein by reference) to use grey cast iron as the casting material. While it is also suggested to cast entire
running gear frames of comparatively simple, predominantly two-dimensional geometry in a single piece, typically,
running gear frames of more complex geometry are also manufactured by cold-joining a plurality of cast components.
This again adds to the percentage of cost intensive manual labor.

SUMMARY OF THE INVENTION

[0006] Thus, it is the object of the present invention to provide a running gear frame as described above, which does
not show the disadvantages described above, or at least shows them to a lesser extent, and which, in particular, facilitates
simple production and thus an increased degree of automation of the production.
[0007] The above objects are achieved starting from a running gear frame according to the preamble of claim 1 by
the features of the characterizing part of claim 1.
[0008] The present invention is based on the technical teaching that more simple producibility and, thus, an increased
degree of automation can be accomplished in the manufacture of a generic running gear frame of more complex, generally
three-dimensional geometry, if the pivot interface section is integrated into the angled section, thereby providing a
noticeable reduction in the complexity of the frame geometry which makes it possible to use a grey cast iron material
for forming the frame body as a monolithically cast component (i.e. forming the frame body in a single cast piece) in an
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automated casting process.
[0009] While integration of the pivot interface section into the angled section leads to a smoother, less branched
geometry of the frame body, the grey cast iron has the advantage that it comprises a particularly good flow capability
during casting due to its high carbon content and thus leads to a very high level of process reliability. It has turned out
that, due to this geometric modification, a switch to grey cast iron was feasible allowing the production of such a com-
paratively large frame body of complex, generally three-dimensional geometry in conventional molding boxes of auto-
mated casting production lines. Consequently, production of the frame body is significantly simplified and rendered more
cost effective. In fact, it has turned out that, compared to a conventional welded running gear frame, a cost reduction
by more than 50% may be achieved with such an automated casting process.
[0010] An advantage of the grey cast iron material is its improved damping property compared to the steel material
which is typically used. This is particularly advantageous with respect to reducing the transmission of vibrations into the
passenger compartment of a rail vehicle.
[0011] The grey cast iron material can be any suitable grey cast iron material. Preferably, it is a so called nodular
graphite iron cast material or spheroidal graphite iron (SGI) cast material. So called austempered ductile iron (ADI) cast
material may also be used. Hence, EN-GJS materials as currently specified in European Norms EN 1563 (for SGI
materials) and EN 1564 (for ADI materials) may be used. Particularly suitable materials are EN-GJS-400 materials (as
specified in European Norm EN 1563), which provide a good compromise between strength, elongation at fracture and
toughness. Preferably, EN-GJS-400-18U LT is used, which is characterized by advantageous toughness at low tem-
peratures. Another preferred material would be EN-GJS-350-22-LT.
[0012] According to one aspect, the present invention relates to a running gear frame for a rail vehicle, comprising a
frame body defining a longitudinal direction, a transverse direction and a height direction. The frame body comprises
two longitudinal beams and a transverse beam unit providing a structural connection between the longitudinal beams
in the transverse direction, such that a substantially H-shaped configuration is formed. Each longitudinal beam has a
free end section forming a primary suspension interface for a primary suspension device connected to an associated
wheel unit. Each longitudinal beam has a pivot interface section associated to the free end section and forming a pivot
interface for a pivot arm connected to the associated wheel unit. Furthermore, each longitudinal beam has an angled
section associated to the free end section, the angled section being arranged such that the free end section forms a
pillar section at least mainly extending in the height direction, the pivot interface section being associated to the angled
section. Finally, the pivot interface section is integrated into to the angled section, and the frame body is formed as a
monolithically cast component made of a grey cast iron material.
[0013] As mentioned above, any desired and suitable grey cast iron material may be used. Preferably, the frame body
is made of a spheroidal graphite iron cast material, the spheroidal graphite iron cast material preferably being one of
EN-GJS-400-18U LT and EN-GJS-350-22-LT.
[0014] Integration of the pivot interface section into the angled section may be achieved by any suitable geometry
avoiding a split of the structure in separate branches (as it is known from the prior art structures), which the material
flow would have to follow during casting. Preferably, the pivot interface section, in the longitudinal direction, is arranged
to be at least partially retracted behind the associated free end section, thereby here simple manner achieving such an
integration of the pivot interface section into the angled section.
[0015] With typical variants of the invention, a forward free end section and a rearward free end section of one of the
longitudinal beams, in the longitudinal direction, define a maximum longitudinal beam length of the longitudinal beam.
Furthermore, typically, a forward pivot interface section is associated to the forward free end section and a rearward
pivot interface section is associated to the rearward free end section, the forward pivot interface section and the rearward
pivot interface section, in the longitudinal direction, defining a maximum pivot interface dimension of the longitudinal
beam. Preferably, the maximum pivot interface dimension is 70% to 110%, preferably 80% to 105%, more preferably
90% to 95%, of the maximum longitudinal beam length, thereby achieving a very compact design showing (if at all) only
a comparatively moderate longitudinal protrusion in the area at the pivot interface and, hence, yielding appropriate
boundary conditions for optimized material flow during casting which is essential in an automated casting process.
[0016] With certain embodiments of the invention showing a very beneficial degree of integration of the pivot interface
into the angled section, a forward pivot interface section associated to the forward free end section defines a forward
pivot axis for a forward pivot arm, while a rearward pivot interface section associated to the rearward free end section
defines a rearward pivot axis for a rearward pivot arm. The forward pivot axis and the rearward pivot axis, in the longitudinal
direction, define a pivot axis distance, the pivot axis distance being 60% to 90%, preferably 70% to 80%, more preferably
72% to 78%, of the maximum longitudinal beam length.
[0017] It has turned out that, within the design specifications as outlined herein, suitability for automated casting may
be achieved for running gear frame bodies having a considerable size in all three dimensions in space, in particular, not
only in the "horizontal" plane (i.e. the plane parallel to the longitudinal direction and the transverse direction) but also in
the height direction. Hence, with certain embodiments of the invention, in the height direction, one of the longitudinal
beams, in a longitudinally central section, defines a longitudinal beam underside and a maximum central beam height
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of the longitudinal beam above the longitudinal beam underside, while one of the free end sections of the longitudinal
beam defines a maximum beam height above the longitudinal beam underside. The maximum beam height is 200% to
450%, preferably 300% to 400%, more preferably 370% to 380%, of the maximum central beam height. Such a consid-
erable height dimension of the pillar section facilitates, among others, a modification of the arrangement of the primary
suspension unit (namely a switch from the known horizontal arrangement to an inclined arrangement) as will be explained
in further detail in the following.
[0018] Basically, the primary suspension acting between the wheel unit and the associated primary suspension inter-
face section at the respective free end of the respective longitudinal beam may have any desired and suitable orientation
in space. Furthermore, typically, the primary suspension interface is configured to take a total resultant support force
acting on the free end section when the frame body is supported on the associated wheel unit (i.e. the force being the
result of the all the forces acting via the primary suspension on the free end when the running gear frame is supported
on the wheel unit). In these cases, the total resultant support force acting on the respective free end may have any
desired and suitable orientation in space. Hence, for example, the resultant total support force may be parallel with
respect to the height direction or parallel to the longitudinal direction.
[0019] However, with preferred embodiments of the invention, the primary suspension interface is configured such
that the total resultant support force is inclined with respect to the longitudinal direction and/or inclined with respect to
the height direction. An inclination of the total resultant support force with respect to both the longitudinal direction and
the height direction, in particular, allows realization of very beneficial configurations in terms of the required building
space as well with respect to manufacturing and maintenance aspects. For example, such an inclined total resultant
support force yields the possibility to realize a connection between the pivot arm and the frame body at the pivot interface
which is both self adjusting under load (due to the components of the total resultant force acting in the longitudinal
direction and the height direction) while being easily dismounted in absence of the support load as it is described in
greater detail in pending German patent application No. 10 2011 110 090.7 (the entire disclosure of which is incorporated
herein by reference). Preferably, the total resultant support force is inclined with respect to said height direction by a
primary suspension angle, the primary suspension angle ranging from 20° to 80°, preferably from 30° to 70°, more
preferably from 40° to 50°, since these values, among others, are particularly beneficial in terms of a space-saving design.
[0020] It should be noted that, unless stated otherwise in the following, all statements with respect to inclination of the
total resultant force refer to a static state with a rail vehicle standing on a straight level track under its nominal load.
[0021] The primary suspension interface may have any desired shape. For example, one or more separate interface
surfaces may be realized. These interface surfaces may furthermore have any desired shape, for example, a section
wise planar shape, a section wise curved shape as well as a section wise stepped shape etc.
[0022] With advantageous embodiments of the invention, the primary suspension interface defines a main interface
plane, the main interface plane being configured to take at least a major fraction of the total resultant support force. The
main interface plane is inclined with respect to the longitudinal direction and/or inclined with respect to the height direction.
Here as well, preferably, a configuration inclined with respect to the height direction is chosen. Hence, preferably, the
main interface plane is inclined with respect to the height direction by a main interface plane angle, the main interface
plane angle ranging from 20° to 80°, preferably from 30° to 70°, more preferably from 40° to 50°. Furthermore, preferably,
the main interface plane is substantially parallel with respect to the transverse direction which leads to a configuration
which is very simple to manufacture and leads to an advantageous introduction of the forces into the frame body.
[0023] Basically, any desired and suitable relative position may be selected between the primary suspension interface
and the pivot interface. However, preferably, the pivot interface section, in the longitudinal direction, is arranged to be
at least partially retracted behind a center of the primary suspension interface, which results in a very simple design of
the pillar section which is beneficial under many manufacturing aspects, in particular, the suitability of the frame body
for using an automated casting process. Furthermore, such a configuration is beneficial in terms of the design of the
pivot arm and the introduction of the support loads into the frame body.
[0024] Typically, a center of a forward primary suspension interface and a center of a rearward primary suspension
interface of one of the longitudinal beams, in the longitudinal direction, define a maximum primary suspension interface
center distance. Furthermore, typically, a forward pivot interface section is associated to the forward primary suspension
interface and defines a forward pivot axis for a forward pivot arm, while a rearward pivot interface section is associated
to the rearward primary suspension interface and defines a rearward pivot axis for a rearward pivot arm, the forward
pivot axis and the rearward pivot axis, in the longitudinal direction, defining a pivot axis distance. Preferably, the pivot
axis distance is 60% to 105%, preferably 70% to 95%, more preferably 80% to 85%, of the maximum longitudinal beam
length. Such a configuration is particularly beneficial in terms of the design of the pivot arm and the introduction of the
support loads into the frame body.
[0025] Basically, the primary suspension unit and, consequently, the primary suspension interface may have any
desired and suitable shape. For example, any desired type and/or number of primary spring elements may be used in
connection with an appropriate interface. With certain preferred embodiments of the invention having a very simple
design, the primary suspension interface is configured as an interface for a single primary suspension device. Preferably,
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the primary suspension device is formed by a single primary suspension unit, which, further preferably, is formed by a
single primary suspension spring, leading to a design which is very simple and easy to manufacture. Any type of primary
spring may be used. Preferably, due to its compact and robust design, a rubber-metal-spring unit is used for the primary
spring.
[0026] The transverse beam unit may be of any desired shape and design. For example, it may comprise one or more
transverse beams interconnecting the two longitudinal beams. Such a transverse beam may have any desired cross-
section. For example, such a transverse beam may have a generally box shaped design with a closed or generally ring-
shaped cross-section. However, many other types of transverse beams may be chosen. For example, a conventional
I-beam shape may be chosen.
[0027] Preferably, the transverse beam unit comprises at least one transverse beam, the at least one transverse beam,
in a sectional plane parallel to the longitudinal direction and the height direction, defining a substantially C-shaped cross
section. Such an open design has the advantage that (despite the general rigidity of the materials used) the transverse
beam is comparatively torsionally soft, i.e. shows a comparatively low resistance against torsional moments about the
transverse axis (compared to a closed, generally box shaped design and the transverse beam). This is particularly
advantageous with respect to the derailment safety of the running gear since the running the frame itself is able to provide
some torsional deformation tending to equalize the wheel to rail contact forces on all four wheels.
[0028] Generally, any desired orientation of the substantially C-shaped cross section may be chosen. This may be
done, in particular, as a function of the amount and/or orientation of the bending loads to be taken up by the transverse
beam. Preferably, the substantially C-shaped cross section is arranged such that, in the longitudinal direction, it is open
towards a free end of the frame body and, in particular, substantially closed towards a center of the frame body. Such
a configuration is particularly beneficial if more than one transverse beams are used and a focus is to be put on a low
torsional rigidity of the transverse beam unit.
[0029] The substantially C-shaped cross section may be arranged at any transverse position in the transverse beam
unit. Preferably, the C-shaped cross section, in the transverse direction, extends over a transversally central section of
the transverse beam unit, since at this location, a particularly beneficial influence on the torsional rigidity of the transverse
beam unit may be achieved.
[0030] The substantially C-shaped cross section may extend over the entire extension of the transverse beam unit in
the transverse direction. Preferably, the substantially C-shaped cross section extends, in the transverse direction, over
a transverse dimension, the transverse dimension being at least 50%, preferably at least 70%, more preferably 80% to
95%, of a transverse distance between longitudinal center lines of the longitudinal beams in the area of the transverse
beam unit. By this means a particularly advantageous torsional rigidity may be achieved even with such a grey cast iron
frame body.
[0031] With preferred embodiments of the invention the at least one transverse beam is a first transverse beam and
the transverse beam unit comprises a second transverse beam. Such a configuration has the advantage that, compared
to a configuration with one single transverse beam, the mechanical properties may be more easily tuned to the require-
ments of the specific running gear. Preferably, the first transverse beam and the second transverse beam are substantially
symmetric with respect to a plane of symmetry parallel to the transverse direction and the height direction, thereby
providing identical running properties irrespective of the direction of travel.
[0032] Moreover, with transverse beams having C-shaped cross sections the open sides of which are facing away
from each other, the increase in the overall torsional rigidity of the transverse beam unit resulting from the fact that two
transverse beams are used may be kept comparatively low. This is due to the fact that the closed sides of the two
transverse beams (in the longitudinal direction) are located comparatively centrally within the transverse beam unit, such
that their contribution to the torsional resistance moment is comparatively low.
[0033] Furthermore, preferably, the first transverse beam and the second transverse beam are separated, in the
longitudinal direction, by a gap having a longitudinal gap dimension. Such a gap between the two transverse beams has
in the advantage that the bending resistance in the plane of main extension of the two beams is increased without adding
to the mass of the frame body, such that a comparatively lightweight configuration is achieved. Furthermore, such a gap
is readily available for receiving other components of the running gear, which is particularly beneficial in modern rail
vehicles with their severe constraints regarding the building space available.
[0034] The longitudinal gap dimension may be selected as desired. Preferably, the longitudinal gap dimension is 70%
to 120%, preferably 85% to 110%, more preferably 95% to 105%, of a minimum longitudinal dimension of one of the
transverse beams in the longitudinal direction, thereby achieving a well-balanced configuration showing both, compar-
atively low torsional rigidity (about the transverse direction) and comparatively high bending rigidity (about the height
direction).
[0035] The first and second transverse beam may be of any desired general shape. Preferably, the first transverse
beam and the second transverse beam each define a transverse beam center line, at least one of the transverse beam
center lines, at least section wise, having a generally curved or polygonal shape in a first plane parallel to the longitudinal
direction and the transverse direction and/or a second plane parallel to the transverse direction and the height direction.
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Such generally curved or polygonal shapes of the transverse beam center lines have the advantage that the shape of
the transverse beam may be adapted to the distribution of the loads acting on the respective transverse beam resulting
in a comparatively smooth distribution of the stresses within the transverse beam and, ultimately, in a comparatively
light weight and stress optimized frame body.
[0036] With certain preferred embodiments of the invention, the transverse beam unit is a locally waisted unit, in
particular a centrally waisted unit, the transverse beam unit having a waisted section defining a minimum longitudinal
dimension of the transverse beam unit in the longitudinal direction. Such a waisted configuration, among others, is
advantageous in terms of the low torsional rigidity of the frame body about the transverse direction.
[0037] Generally, the extent of the waist may be chosen as a function of the mechanical properties, in particular, the
torsional rigidity, to be achieved. Preferably, the minimum longitudinal dimension of the transverse beam unit is 40% to
90%, preferably 50% to 80%, more preferably 60% to 70%, of a maximum longitudinal dimension of the transverse beam
unit in the longitudinal direction, the maximum longitudinal dimension, in particular, being defined at a junction of the
transverse beam unit and one of the longitudinal beams.
[0038] With advantageous embodiments of the invention the free end section, in a section facing away from the primary
spring interface, forms a stop interface for a stop device. Preferably, the stop device is a rotational stop device and/or
longitudinal stop device, which may also be adapted to form a traction link between the frame body and a component,
in particular a bolster or a wagon body, supported on the frame body. It will be appreciated that such a configuration is
particularly beneficial since it provides a high degree of functional integration leading to a comparatively lightweight
overall design.
[0039] The present invention furthermore relates to a rail vehicle unit comprising a first running gear frame according
to the invention supported on two wheel units via primary spring units and pivot arms connected to the first running gear
frame to form a first running gear. A further rail vehicle component may be supported on the frame body, the rail vehicle
component, in particular, being a bolster or a wagon body.
[0040] It will be appreciated that, according to a further aspect of the present invention, the frame body may be formed
as a standardized component which may be used for different types of running gear. Customization of the respective
frame body to the specific type of running gear type may be achieved by additional type specific components mounted
to the standardized frame body. Such an approach is highly advantageous in terms of its commercial impact. This is
due to the fact that, in addition to the considerable savings achieved due to the automated casting process, only one
single type of frame body has to be manufactured, which brings along a further considerable reduction in costs.
[0041] Hence, preferably, the rail vehicle unit comprises a second running gear frame according to the invention
supported on two wheel units via primary spring units and pivot arms connected to the second running gear frame to
form a second running gear. The first running gear may be a driven running gear comprising a drive unit, while the
second running gear may be a non-driven running gear having a no drive unit. Preferably, at least the frame body of the
first running gear frame and the frame body of the second running gear frame are substantially identical.
[0042] It should be noted in this context that customization of the running gear to a specific type or function on the
basis of identical frame bodies is not limited to a differentiation in terms of driven and non-driven running gears. Any
other functional components may be used to achieve a corresponding functional differentiation between such running
gears on the basis of standardized identical frame bodies.
[0043] Finally, the present invention relates to a method for producing a running gear frame according to the invention,
wherein the frame body is cast in a single step, in particular, in an automated casting process.
[0044] Further embodiments of the present invention will become apparent from the dependent claims and the following
description of preferred embodiments which refers to the appended figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045]

Figure 1 is a schematic side view of a part of a preferred embodiment of a rail vehicle according to the present
invention with a preferred embodiment of a running gear unit according to the present invention;

Figure 2 is a schematic perspective view of a frame body of the running gear unit of Figure 1;

Figure 3 is a schematic sectional view of the frame body of Figure 2 along line III-III of Figure 1.

Figure 4 is a schematic frontal view of the frame body of Figure 2.

Figure 5 is a schematic sectional view of a part of the running gear unit along line V-V of Figure 1.
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Figure 6 is a schematic top view of the running gear unit of Figure 1.

DETAILED DESCRIPTION OF THE INVENTION

[0046] With reference to Figures 1 to 6 a preferred embodiment of a rail vehicle 101 according to the present invention
comprising a preferred embodiment of a running gear 102 according to the invention will now be described in greater
detail. In order to simplify the explanations given below, an xyz-coordinate system has been introduced into the Figures,
wherein (on a straight, level track T) the x-axis designates the longitudinal direction of the rail vehicle 101, the y-axis
designates the transverse direction of the rail vehicle 101 and the z-axis designates the height direction of the rail vehicle
101 (the same, of course, applies for the running gear 102). It will be appreciated that all statements made in the following
with respect to the position and orientation of components of the rail vehicle, unless otherwise stated, refer to a static
situation with the rail vehicle 101 standing on a straight level track under nominal loading.
[0047] The vehicle 101 is a low floor rail vehicle such as a tramway or the like. The vehicle 101 comprises a wagon
body 101.1 supported by a suspension system on the running gear 102. The running gear 102 comprises two wheel
units in the form of wheel sets 103 supporting a running gear frame 104 via a primary spring unit 105. The running gear
frame 104 supports the wagon body via a secondary spring unit 106.
[0048] The running gear frame 104 has a frame body 107 comprising two longitudinal beams 108 and a transverse
beam unit 109 providing a structural connection between the longitudinal beams 108 in the transverse direction, such
that a substantially H-shaped configuration is formed. Each longitudinal beam 108 has two free end sections 108.1 and
a central section 108.2. The central section 108.2 is connected to the transverse beam unit 109 while the free end
sections 108.1 form a primary suspension interface 110 for a primary suspension device 105.1 of the primary suspension
unit 105 connected to the associated wheel unit 103. In the present example, a compact and robust rubber-metal-spring
is used for the primary spring device 105.1.
[0049] Each longitudinal beam 108 has an angled section 108.3 associated to one of the free end sections 108.1.
Each angled section 108.3 is arranged such that the free end section 108.1 forms a pillar section mainly extending in
the height direction. Hence, basically, the frame body 107 has a comparatively complex, generally three-dimensional
geometry.
[0050] Each longitudinal beam 108 has a pivot interface section 111 associated to the free end section 108.1. The
pivot interface section 111 forms a pivot interface for a pivot arm 112 rigidly connected to a wheel set bearing unit 103.1
of the associated wheel unit 103. The pivot arm 112 is pivotably connected to the frame body 107 via a pivot bolt
connection 113. The pivot bolt connection 113 comprises a pivot bolt 113.1 defining a pivot axis 113.2. The bolt 113.1
is inserted into matching recesses in a forked end of the pivot arm 112 and a pivot interface recess 111.1 in a lug 111.2
of the pivot interface section 111 (the lug 111.2 being received between the end parts of the pivot arm 112).
[0051] To reduce the complexity of the frame body 107, the respective pivot interface section 111 is integrated into to
the angled section 108.3 of the longitudinal beams 108, such that, nevertheless, a very compact arrangement is achieved.
More precisely, integration of the pivot interface section 111 into the angled section 108.3 leads to a comparatively
smooth, unbranched geometry of the frame body.
[0052] This compact, smooth and unbranched arrangement, among others, makes it possible to form the frame body
107 as a monolithically cast component. More precisely, the frame body 107 is formed as a single piece cast in an
automated casting process from a grey cast iron material. The grey cast iron material has the advantage that it comprises
a particularly good flow capability during casting due to its high carbon content and thus leads to a very high level of
process reliability.
[0053] Casting is done in conventional molding boxes of an automated casting production line. Consequently, pro-
duction of the frame body 107 is significantly simplified and rendered more cost effective than in conventional solutions
with welded frame bodies. In fact, it has turned out that (compared to a conventional welded frame body) a cost reduction
by more than 50% may be achieved with such an automated casting process.
[0054] The grey cast iron material used in the present example is a so called nodular graphite iron cast material or
spheroidal graphite iron (SGI) cast material as currently specified in European Norm EN 1563. More precisely, a material
such as EN-GJS-400-18U LT is used, which provides a good compromise between strength, elongation at fracture and
toughness, in particular at low temperatures. Obviously, depending on the mechanic requirements on the frame body,
any other suitable cast material as outlined above may be used.
[0055] To achieve proper integration of the pivot interface section 111 into the angled section 108.3, the respective
pivot interface section 111, in the longitudinal direction (x-axis), is arranged to be retracted behind the associated free
end section 108.1.
[0056] In the present example, a forward free end section 108.1 and a rearward free end section 108.1 of each
longitudinal beam 108, in the longitudinal direction, define a maximum longitudinal beam length LLB,max of the longitudinal
beam 108. Furthermore, a forward pivot interface section 111 (associated to the forward free end section 108.1) and a
rearward pivot interface section 111 (associated to the rearward free end section 108.1), in the longitudinal direction,
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define a maximum pivot interface dimension LPI,max of the longitudinal beam 108.
[0057] In the present example, the maximum pivot interface dimension LPI,max is about 92% of the maximum longitudinal
beam length LLB,max, thereby achieving a very compact design showing no longitudinal protrusion in the area at the pivot
interface 111 and, hence, yielding appropriate boundary conditions for optimized material flow during casting which is
essential in the automated casting process used.
[0058] Furthermore, the forward pivot axis 113.2 (for the forward pivot arm 112) and the rearward pivot axis 113.2 (for
the rearward pivot arm 112), in the longitudinal direction, define a pivot axis distance LPA being about 76% of the maximum
longitudinal beam length LLB,max.
[0059] The frame body 107 of the present embodiment is suitable for automated casting despite its considerable size
in all three dimensions (x,y,z) in space, in particular, its considerable size not only in the "horizontal" plane (i.e. the xy-
plane) but also its considerable size in the height direction (z-axis). More precisely, as can be seen from Figure 3, in the
height direction, the longitudinally central section 108.2 defines a longitudinal beam underside and a maximum central
beam height HLBC,max of the longitudinal beam 108 above the longitudinal beam underside, while the free end sections
108.1 define a maximum beam height HLB,max above the longitudinal beam underside. Despite the fact that the maximum
beam height HLB,max of the present embodiment is as high as about 380% of the maximum central beam height HLBC,max,
the frame body 107 may be cast as a single monolithic component.
[0060] According to a further aspect of the present invention (as can be seen, in particular, from Figure 5) a considerable
reduction in the building space (required for frame body 107 within the running gear 102) is accomplished in that the
primary suspension interface 110 is configured such that the total resultant support force FTRS acting in the area of the
respective free end 108.1 (i.e. the total force resulting from all the support forces acting via the primary suspension 105
in the region the free end 108.1, when the running gear frame 104 is supported on the wheel unit 103) is substantially
parallel with respect to the xz-plane, while being inclined with respect to the longitudinal direction (x-axis) by a primary
suspension angle αPSF,x and inclined with respect to the height direction (z-axis) by a complementary primary suspension
angle 

[0061] Such an inclination of the total resultant support force FTRS, compared to a configuration as known from DE
41 36 926 A1, allows the primary suspension device 105.1 to move closer to the wheel set 103, more precisely closer
to the axis of rotation 103.2 of the wheel set 103. This has not only the advantage that the primary suspension interface
110 also can be arranged more closely to the wheel unit, which clearly saves space in the central part of the running
gear 102. Furthermore, the pivot arm 112 connected to the wheel set bearing unit 103.1 can be of smaller, more lightweight
and less complex design.
[0062] Furthermore, such an inclined total resultant support force FTRS yields the possibility to realize a connection
between the pivot arm 112 and the frame body 107 at the pivot interface 111 which is both self adjusting under load
(due to the components of the total resultant force FTRS acting in the longitudinal direction and the height direction) while
being easily dismounted in absence of the support load FTRS as it is described in greater detail in pending German
patent application No. 10 2011 110 090.7 (the entire disclosure of which is incorporated herein by reference).
[0063] Finally, such a design has the advantage that, not least due to the fact that the primary suspension interface
section 110 moves closer to the wheel set 103, it further facilitates automated production of the frame body 107 using
an automated casting process.
[0064] Although, basically, the total resultant support force FTRS may have any desired and suitable inclination with
respect to the longitudinal direction and the height direction, in the present example, the total resultant support force
FTRS is inclined with respect to the longitudinal direction by a primary suspension angle αPSF,x = 45°. Consequently, the
total resultant support force is inclined with respect to the height direction by a complementary primary suspension angle
αPSF,z = 90°- αPSF,x = 45°. Such an inclination provides a particularly compact and, hence, favorable design. Furthermore,
it also provides an advantageous introduction of the support loads FTRS from the wheel set 103 into the frame body 107.
Finally, as a consequence, the pillar section or end section 108.1 may be formed in a slightly forward leaning configuration
which is favorable in terms of facilitating cast material flow and, hence, use of an automated casting process.
[0065] As may be further seen from Figure 5, the primary suspension interface 110 and the primary suspension device
105.1 are arranged such that the total resultant support force FTRS intersects a wheel set shaft 103.3 of the wheel set
103, leading to a favorable introduction of the support loads from the wheel set 103 into the primary suspension device
105.1 and onwards into the frame body 107. More precisely, the total resultant support force FTRS intersects the axis of
wheel rotation 103.2 of the wheel shaft 103.3.
[0066] Such a configuration, among others, leads to a comparatively short lever arm of the total resultant support force
FTRS (for example, a lever arm ATRS at the location of the pivot bolt 113.1) and, hence, comparatively low bending
moments acting in the longitudinal beam 108, which, in turn, allows a more lightweight design of the frame body 107.
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[0067] A further advantage of the configuration as outlined above is the fact that the pivot arm 112 may have a very
simple and compact design. More precisely, in the present example, the pivot arm 112 integrating the wheel set bearing
unit 103.1, apart from the forked end section (receiving the pivot bolt 113.1) simply has to provide a corresponding
support surface for the primary spring device 105.1 located close to the outer circumference of the wheel set bearing
unit 103.1. Hence, compared to known configurations, no complex arms or the like are necessary for introducing the
support forces into the primary spring device 105.1.
[0068] Although, basically, the primary suspension interface 110 may have any desired shape, in the present example,
the primary suspension interface 110 is a simple planar surface 110.1 laterally flanked by two protrusions 110.2 (against
which mating surfaces of the primary suspension device 105.1 rest, among others, for centering purposes). The planar
surface 110.1 defines a main interface plane configured to take a major fraction of the total resultant support force FTRS.
[0069] The main interface plane 110.1 is configured to be substantially perpendicular to the total resultant support
force FTRS as well as substantially parallel to the transverse direction (y-axis). As a consequence, the main interface
plane 110.1 is inclined with respect to the longitudinal direction and inclined with respect to the height direction. More
precisely, the main interface plane 110.1 is inclined with respect to the height direction by a main interface plane angle 

[0070] Hence, in the present case, the main interface plane 110.1 is inclined with respect to the height direction by a
main interface plane angle αMIP,z = 45°.
[0071] To achieve the slightly forwardly leaning configuration of the free end section 108.1 and its advantages as
described above, in the present example, the pivot interface section 111, in the longitudinal direction, is retracted behind
a center 110.3 of the primary suspension interface 110. To this end, in the present embodiment, the pivot axis distance
LPA is 82% of a primary suspension interface center distance LPSIC defined (in the longitudinal direction) by the centers
110.3 of a forward primary suspension interface 110 and a rearward primary suspension interface 110 of the longitudinal
beams 108.
[0072] The transverse beam unit 109 comprises two transverse beams 109.1, which are arranged to be substantially
symmetric to each other with respect to a plane of symmetry parallel to the yz-plane and arranged centrally within the
frame body 107. The transverse beams 109.1 (in the longitudinal direction) are separated by a gap 109.5.
[0073] As can be seen from Figure 3, each transverse beam 109.1, in a sectional plane parallel to the xz-plane, has
a substantially C-shaped cross section with an inner wall 109.2, an upper wall 109.3, and a lower wall 109.4. The C-
shaped cross section is arranged such that, in the longitudinal direction, it is open towards the (more closely located)
free end of the frame body 107, while it is substantially closed by the inner wall 109.2 located adjacent to the center of
the frame body 107. In other words, the open sides of the transverse beams 109.1 are facing away from each other.
[0074] Such an open design of the transverse beam 109.1 has the advantage that (despite the general rigidity of the
materials used) not only the individual transverse beam 109.1 is comparatively torsionally soft, i.e. shows a comparatively
low resistance against torsional moments about the transverse y-axis (compared to a closed, generally box shaped
design of the transverse beam). The same applies to the transverse beam unit 109 as a whole, since the inner walls
109.2 (in the longitudinal direction) are located comparatively centrally within the transverse beam unit 109, such that
their contribution to the torsional resistance moment about the transverse y-axis is comparatively low.
[0075] Furthermore, the gap 109.5, in a central area of the frame body 107, has a maximum longitudinal gap dimension
LG,max, which is about 100% of a minimum longitudinal dimension LTB,min of one of the transverse beams 109.1 in the
longitudinal direction (in the central area of the frame body 107). The gap 109.5 has the advantage that the bending
resistance in the plane of main extension of the two transverse beams 109.1 (parallel to the xy-plane) is increased
without adding to the mass of the frame body 107, such that a comparatively lightweight configuration is achieved.
[0076] Furthermore, the gap 109.5 is readily available for receiving other components of the running gear 102 (such
as a transverse damper 114 as shown in Figure 6), which is particularly beneficial in modern rail vehicles with their
severe constraints regarding the building space available.
[0077] The C-shaped cross section extends over a transversally central section of the transverse beam unit 109, since,
at this location, a particularly beneficial influence on the torsional rigidity of the transverse beam unit is achieved. In the
present embodiment, the substantially C-shaped cross section extends over the entire extension of the transverse beam
unit in the transverse direction (i.e. from one longitudinal beam 108 to the other longitudinal beam 108). Hence, in the
present example, the C-shaped cross section extends over a transverse dimension WTBC, which is 85% of a transverse
distance WLBC between longitudinal center lines 108.4 of the longitudinal beams 108 in the area of the transverse beam
unit 109. By this means a particularly advantageous torsional rigidity may be achieved even with such a grey cast iron
frame body 107.
[0078] As far as the extension in the transverse direction is concerned, the same (as for the C-shaped cross-section)
also applies to the extension of the gap 109.5. Furthermore, it should be noted that the longitudinal gap dimension
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doesn’t necessarily have to be the same along the transverse direction. Any desired gap width may be chosen as needed.
[0079] In the present example, each transverse beam 109.1 defines a transverse beam center line 109.6, which has
a generally curved or polygonal shape in a first plane parallel to the xy-plane and in a second plane parallel to the yz-
plane. Such generally curved or polygonal shapes of the transverse beam center lines 109.6 have the advantage that
the shape of the respective transverse beam 109.1 is adapted to the distribution of the loads acting on the respective
transverse beam 109.1 resulting in a comparatively smooth distribution of the stresses within the respective transverse
beam 109.1 and, ultimately, in a comparatively lightweight and stress optimized frame body 107.
[0080] As a consequence, as can be seen from Figure 2 and 6, the transverse beam unit 109 is a centrally waisted
unit with a waisted central section 109.7 defining a minimum longitudinal dimension of the transverse beam unit LTBU,min
(in the longitudinal direction) which, in the present example, is 65% of a maximum longitudinal dimension of the transverse
beam unit LTBU,max (in the longitudinal direction). This maximum longitudinal dimension, in the present example, is
defined at the junction of the transverse beam unit 109 and the longitudinal beams 108.
[0081] Generally, the extent of the waist of the transverse beam unit 109 may be chosen as a function of the mechanical
properties of the frame body 107 (in particular, the torsional rigidity of the frame body 107) to be achieved. In any case,
with the transverse beam unit design as outlined herein, a well-balanced configuration is achieved showing both, com-
paratively low torsional rigidity (about the transverse direction) and comparatively high bending rigidity (about the height
direction). This configuration is particularly advantageous with respect to the derailment safety of the running gear 102
since the running gear frame 104 is able to provide some torsional deformation tending to equalize the wheel to rail
contact forces on all four wheels of the wheel sets 103.
[0082] And can be further seen from Figure 3 and 6, in the present example, the free end section 108.1, in a section
facing away from the primary spring interface 110, forms a stop interface for a stop device 115. The stop devices 115
integrate the functionality of a rotational stop device and a longitudinal stop device for the wagon body 101.1. Furthermore,
the stop devices 115 also are adapted to form a traction link between the frame body 107 and the wagon body 101.1
supported on the frame body 107. It will be appreciated that such a configuration is particularly beneficial since it provides
a high degree of functional integration leading to a comparatively lightweight overall design.
[0083] As can be seen from Figure 1, the wagon body 101.1 (more precisely, either the same part of the wagon body
101.1 also supported on the first running gear 102 or another part of the wagon body 101) is supported on a further,
second running gear 116. The second running gear 116 is identical to the first running the 102 in all the parts described
above. However, while the first running gear 102 is a driven running gear with a drive unit (not shown) mounted to the
frame body 107, the second running gear 116 is a non-driven running gear, having no such drive unit mounted to the
frame body 107.
[0084] Hence, according to a further aspect of the present invention, the frame body 107 forms a standardized com-
ponent which used for both, the first running gear 102 and the second running gear, i.e. different types of running gear.
Customization of the respective frame body 107 to the specific type of running gear type may be achieved by additional
type specific components mounted to the standardized frame body 107. Such an approach is highly advantageous in
terms of its commercial impact. This is due to the fact that, in addition to the considerable savings achieved due to the
automated casting process, only one single type of frame body 107 has to be manufactured, which brings along a further
considerable reduction in costs.
[0085] It should again be noted in this context that customization of the running gear 102, 116 to a specific type or
function on the basis of identical frame bodies 107 is not limited to a differentiation in terms of driven and non-driven
running gears. Any other functional components (such as e.g. specific types of brakes, tilt systems, rolling support
systems such as an anti-roll-bar device, etc.) may be used to achieve a corresponding functional differentiation between
such running gears on the basis of standardized identical frame bodies 107.
[0086] Although the present invention, in the foregoing, only has been described in the context of running gears with
inboard wheelset bearings, it should be noted that the present invention may also be used in the context of running
gears with outboard wheelset bearings. This will require only slight modifications of the running gear frame, in particular,
the longitudinal beams, location of components such as magnetic brakes etc. for adaptation to different track gauges.
[0087] Although the present invention, in the foregoing, only has been described in the context of low-floor rail vehicles,
it will be appreciated, however, that it may also be applied to any other type of rail vehicle in order to overcome similar
problems with respect to a simple solution for reducing the manufacturing effort.

Claims

1. A running gear frame for a rail vehicle, comprising

- a frame body (107) defining a longitudinal direction, a transverse direction and a height direction;
- said frame body (107) comprising two longitudinal beams (108) and a transverse beam unit (109) providing
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a structural connection between said longitudinal beams (108) in said transverse direction, such that a substan-
tially H-shaped configuration is formed,
- said transverse beam unit (109) comprises at least one transverse beam (109.1);
- each longitudinal beam (108) having a free end section (108.1) forming a primary suspension interface (110)
for a primary suspension device (105.1) connected to an associated wheel unit (103);
- each longitudinal beam (108) having a pivot interface section (111) associated to said free end section (108.1)
and forming a pivot interface for a pivot arm (112) connected to said associated wheel unit (103);
- each longitudinal beam (108) having an angled section (108.3) associated to said free end section (108.1);
- said angled section (108.3) being arranged such that said free end section (108.1) forms a pillar section at
least mainly extending in said height direction;
- said pivot interface section (111) being associated to said angled section (108.3);
- said pivot interface section (111) is integrated into to said angled section (108.3),
- said frame body (107) is formed as a monolithically cast component made of a grey cast iron material,

characterized in that

- said at least one transverse beam (109.1), in a sectional plane parallel to said longitudinal direction and said
height direction, defines a substantially C-shaped cross section.

2. The running gear frame according to claim 1, wherein

- said frame body (107) is made of a spheroidal graphite iron cast material;
- said spheroidal graphite iron cast material, in particular, being one of EN-GJS-400-18U LT and EN-GJS-
350-22-LT.

3. The running gear frame according to claim 1 or 2, wherein

- said pivot interface section (111), in said longitudinal direction, is arranged to be at least partially retracted
behind said associated free end section (108.1);
- a forward free end section (108.1) and a rearward free end section (108.1) of one of said longitudinal beams
(108), in said longitudinal direction, defining a maximum longitudinal beam length of said longitudinal beam (108);
- a forward pivot interface section (111) being associated to said forward free end section (108.1);
- a rearward pivot interface section (111) being associated to said rearward free end section (108.1);
- said forward pivot interface section (111) and said rearward pivot interface section (111), in said longitudinal
direction, defining a maximum pivot interface dimension of said longitudinal beam (108);
- said maximum pivot interface dimension, in particular, being 70% to 110%, preferably 80% to 105%, more
preferably 90% to 95%, of said maximum longitudinal beam length.

4. The running gear frame according to claim 3, wherein

- a forward pivot interface section (111) associated to said forward free end section (108.1) defines a forward
pivot axis (113.2) for a forward pivot arm (112);
- a rearward pivot interface section (111) associated to said rearward free end section (108.1) defines a rearward
pivot axis (113.2) for a rearward pivot arm (112);
- said forward pivot axis (113.2) and said rearward pivot axis (113.2), in said longitudinal direction, defining a
pivot axis distance;
- said pivot axis distance being 60% to 90%, preferably 70% to 80%, more preferably 72% to 78%, of said
maximum longitudinal beam length.

5. The running gear frame according to one of claims 1 to 4, wherein,

- in said height direction, one of said longitudinal beams (108), in a longitudinally central section, defines a
longitudinal beam underside and a maximum central beam height of said longitudinal beam (108) above said
longitudinal beam underside, and
- one of said free end sections (108.1) of said longitudinal beam (108) defines a maximum beam height above
said longitudinal beam underside;
- said maximum beam height being 200% to 450%, preferably 300% to 400%, more preferably 370% to 380%,
of said maximum central beam height.
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6. The running gear frame according to one of claims 1 to 5, wherein,

- said primary suspension interface (110) is configured to take a total resultant support force acting on said free
end section (108.1) when said frame body (107) is supported on said associated wheel unit (103);
- said primary suspension interface (110) being configured such that said total resultant support force is inclined
with respect to said longitudinal direction and/or inclined with respect to said height direction;
- said total resultant support force, in particular, being inclined with respect to said height direction by a primary
suspension angle, said primary suspension angle ranging from 20° to 80°, preferably from 30° to 70°, more
preferably from 40° to 50°.

7. The running gear frame according to claim 6, wherein,

- said primary suspension interface (110) defines a main interface plane;
- said main interface plane being configured to take at least a major fraction of said resultant support force;
- said main interface plane being inclined with respect to said longitudinal direction and/or inclined with respect
to said height direction;
- said main interface plane, in particular, being inclined with respect to said height direction by a main interface
plane angle, said main interface plane angle ranging from 20° to 80°, preferably from 30° to 70°, more preferably
from 40° to 50°;

said main interface plane, in particular, being substantially parallel with respect to said transverse direction.

8. The running gear frame according to claim 6 or 7, wherein,

- said pivot interface section (111), in said longitudinal direction, is arranged to be at least partially retracted
behind a center (110.3) of said primary suspension interface (110);
- a center (110.3) of a forward primary suspension interface (110) and a center (110.3) of a rearward primary
suspension interface (110) of one of said longitudinal beams (108), in said longitudinal direction, defining a
primary suspension interface center distance;
- a forward pivot interface section (111) being associated to said forward primary suspension interface (110)
and defining a forward pivot axis (113.2) for a forward pivot arm (112);
- a rearward pivot interface section (111) being associated to said rearward primary suspension interface (110)
and defining a rearward pivot axis (113.2) for a rearward pivot arm (112);
- said forward pivot axis (113.2) and said rearward pivot axis (113.2), in said longitudinal direction, defining a
pivot axis distance;
- said pivot axis distance being 60% to 105%, preferably 70% to 95%, more preferably 80% to 85%, of said
primary suspension interface center distance.

9. The running gear frame according to one of claims 6 to 8, wherein,

- said primary suspension interface (110) is configured as an interface for a single primary suspension device
(105.1);
- said primary suspension device (105.1), in particular, being formed by a single primary suspension unit;
- said primary suspension unit (105.1), in particular, being formed a single primary suspension spring, preferably
a rubber-metal-spring unit.

10. The running gear frame according to one of claims 1 to 9, wherein,

- said substantially C-shaped cross section being arranged such that, in said longitudinal direction, it is open
towards a free end of said frame body (107) and, in particular, substantially closed towards a center of said
frame body;
and/or
- said substantially C-shaped cross section, extending, in said transverse direction, over a transversally central
section of said transverse beam unit (109);
and/or
- said substantially C-shaped cross section, extending, in said transverse direction, over a transverse dimension,
said transverse dimension being at least 50%, preferably at least 70%, more preferably 80% to 95%, of a
transverse distance between longitudinal center lines of said longitudinal beams (108) in the area of said trans-
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verse beam unit (109).

11. The running gear frame according to one of claims 1 to 10, wherein,

- said at least one transverse beam (109.1) is a first transverse beam (109.1) and said transverse beam unit
(109) comprises a second transverse beam (109.1);
- said first transverse beam (109.1) and said second transverse beam (109.1), in particular, being substantially
symmetric with respect to a plane of symmetry parallel to said transverse direction and said height direction;
- said first transverse beam (109.1) and said second transverse beam (109.1), in particular, being separated,
in said longitudinal direction, by a gap (109.5) having a longitudinal gap dimension;
- said longitudinal gap dimension, in particular, being 70% to 120%, preferably 85% to 110%, more preferably
95% to 105%, of a minimum longitudinal dimension of one of said transverse beams (109.1) in said longitudinal
direction;
- said first transverse beam (109.1) and said second transverse beam (109.1), in particular, each defining a
transverse beam center line (109.6), at least one of said transverse beam center lines (109.6), at least section
wise, having a generally curved or polygonal shape in a first plane parallel to said longitudinal direction and
said transverse direction and/or a second plane parallel to said transverse direction and said height direction.

12. The running gear frame according to one of claims 1 to 11, wherein,

- said transverse beam unit (109) is a locally waisted unit, in particular a centrally waisted unit;
- said transverse beam unit (109) having a waisted section (109.7) defining a minimum longitudinal dimension
of said transverse beam unit (109) in said longitudinal direction;
- said minimum longitudinal dimension of said transverse beam unit (109), in particular, being 40% to 90%,
preferably 50% to 80%, more preferably 60% to 70%, of a maximum longitudinal dimension of said transverse
beam unit (109) in said longitudinal direction, said maximum longitudinal dimension, in particular, being defined
at a junction of said transverse beam unit (109) and one of said longitudinal beams (108).

13. The running gear frame according to one of claims 1 to 12, wherein,

- said free end section (108.1), in a section facing away from said primary spring interface, forms a stop interface
for a stop device (115);
- said stop device (115), in particular, being a rotational stop device and/or longitudinal stop device;
- said stop device (115), in particular, being adapted to form a traction link between said frame body (107) and
a component, in particular a bolster or a wagon body (101.1), supported on said frame body (107).

14. A rail vehicle unit, comprising

- a first running gear unit (104) according to one of claims 1 to 13 supported on two wheel units (103) via primary
spring units (105) and pivot arms (112) connected to a frame body (107) of said first running gear unit (104) to
form a first running gear (102);
- a rail vehicle component (101.1), in particular, being supported on said frame body (107), said rail vehicle
component, in particular, being a bolster or a wagon body (101.1);
- said rail vehicle unit, in particular, comprising a second running gear unit (104) according to one of claims 1
to 13 supported on two wheel units (103) via primary spring units (105) and pivot arms (112) connected to a
frame body (107) of said second running gear unit (104) to form a second running gear (116);
- said first running gear (102), in particular, being a driven running gear comprising a drive unit, said second
running gear (116), in particular, being a non-driven running gear having a no drive unit, at least said frame
body (107) of said first running gear frame (104) and said frame body (107) of said second running gear frame
(104), in particular, being substantially identical.

15. A method for producing a running gear frame according to one of claims 1 to 13, wherein said frame body (107) is
cast in a single step, in particular, in an automated casting process.

Patentansprüche

1. Fahrwerksrahmen für ein Schienenfahrzeug, umfassend
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- einen Rahmenkörper (107), der eine Längsrichtung, eine Querrichtung und eine Höhenrichtung definiert, wobei
- der Rahmenkörper (107) zwei Längsträger (108) und eine Querträgereinheit (109) umfasst, die eine strukturelle
Verbindung in Querrichtung zwischen den Längsträgern (108) herstellt, sodass eine im Wesentlichen H-förmige
Konfiguration gebildet wird;
- die Querträgereinheit (109) wenigstens einen Querträger (109.1) umfasst;
- jeder Längsträger (108) einen freien Endabschnitt (108.1) aufweist, der eine Primärfederschnittstelle (110) für
eine Primärfedervorrichtung (105.1) bildet, die mit einer zugeordneten Radeinheit (103) verbunden ist;
- jeder Längsträger (108) einen Schwenkschnittstellenabschnitt (111) aufweist, der dem freien Endabschnitt
(108.1) zugeordnet ist und der eine Schwenkschnittstelle für einen Schwenkarm (112) bildet, der mit der zuge-
ordneten Radeinheit (103) verbunden ist;
- jeder Längsträger (108) einen abgewinkelten Abschnitt (108.3) aufweist, der dem freien Endabschnitt (108.1)
zugeordnet ist;
- der abgewinkelte Abschnitt (108.3) derart angeordnet ist, dass der freie Endabschnitt (108.1) einen Säulen-
abschnitt ausbildet, der sich wenigstens hauptsächlich in Höhenrichtung erstreckt;
- der Schwenkschnittstellenabschnitt (111) dem abgewinkeltem Abschnitt (108.3) zugeordnet ist;
- der Schwenkschnittstellenabschnitt (111 in dem abgewinkelten Abschnitt (108.3) integriert ist;
- der Rahmenkörper (107) aus einem monolithischen Gusskörper aus Graugussmaterial gebildet ist;

dadurch gekennzeichnet, dass

- der wenigstens eine Querträger (109.1), in einer Schnittebene parallel zu der Längsrichtung und der Höhen-
richtung, einen im Wesentlichen C-förmigen Querschnitt definiert.

2. Fahrwerksrahmen nach Anspruch 1, wobei

- der Rahmenkörper (107) aus einem sphäroidischen Graphiteisenguss-Material gebildet ist;
- das sphäroidische Graphiteisenguss-Material insbesondere EN-GJS-400-18U LT oder EN-GJS-350-22-LT ist.

3. Fahrwerksrahmen nach Anspruch 1 oder 2, wobei

- der Schwenkschnittstellenabschnitt (111), in Längsrichtung, derart angeordnet ist, dass er wenigstens teilweise
von dem zugeordneten Endabschnitt (108.1) zurückversetzt ist;
- ein vorderer freier Endabschnitt (108.1) und ein hinterer freier Endabschnitt (108.1) eines der Längsträger
(108), in Längsrichtung, eine maximale Längsträgerlänge des Längsträgers (108) definieren;
- ein vorderer Schwenkschnittstellenabschnitt (111) dem vorderen freien Endabschnitt (108.1) zugeordnet ist,
- ein hinterer Schwenkschnittstellenabschnitt (111) dem hinteren freien Endabschnitt (108.1) zugeordnet ist,
- der vorderer Schwenkschnittstellenabschnitt (111) und der hintere Schwenkschnittstellenabschnitt (111), in
der Längsrichtung, eine maximale Schwenkschnittstellendimension des Längsträgers (108) definieren;
- die maximale Schwenkschnittstellendimension insbesondere 70% bis 110%, vorzugsweise 80% bis 105%,
weiter vorzugsweise 90% bis 95%, der maximalen Längsträgerlänge beträgt.

4. Fahrwerksrahmen nach Anspruch 3, wobei

- ein vorderer Schwenkschnittstellenabschnitt (111), der dem vorderen freien Endabschnitt (108.1) zugeordnet
ist, eine vordere Schwenkachse (113.2) für einen vorderen Schwenkarm (112) definiert;
- ein hinterer Schwenkschnittstellenabschnitt (111), der dem hinteren freien Endabschnitt (108.1) zugeordnet
ist, eine hintere Schwenkachse (113.2) für einen hinteren Schwenkarm (112) definiert;
- die vordere Schwenkachse (113.2) und die hintere Schwenkachse (113.2), in der Längsrichtung, einen
Schwenkachsenabstand definieren;
- der Schwenkachsenabstand 60% bis 90%, vorzugsweise 70% bis 80%, weiter vorzugsweise 72% bis 78%,
der maximalen Längsträgerlänge beträgt.

5. Fahrwerksrahmen nach einem der Ansprüche 1 bis 4, wobei

- in Höhenrichtung, einer der Längsträger (108), in einem Längsmittenabschnitt, eine Längsträgerunterseite
und eine maximale mittige Trägerhöhe des Längsträgers (108) oberhalb der Längsträgerunterseite definiert, und
- einer der freien Endabschnitte des Längsträgers (108) eine maximale Trägerhöhe oberhalb der Längsträge-
runterseite definiert;
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- die maximale Trägerhöhe 200% bis 450%, vorzugsweise 300% bis 400%, weiter vorzugsweise 370% bis
380%, der maximalen mittigen Trägerhöhe beträgt.

6. Fahrwerksrahmen nach einem der Ansprüche 1 bis 5, wobei

- die Primärfederschnittstelle (110) dazu ausgebildet ist, eine resultierende Gesamtstützkraft aufzunehmen, die
an dem freien Endabschnitt (108.1) angreift, wenn der Rahmenkörper (107) auf der Radeinheit (103) abgestützt
ist;
- die Primärfederschnittstelle (110) derart ausgebildet ist, dass die resultierende Gesamtstützkraft in Bezug auf
die Längsrichtung und in Bezug auf die Höhenrichtung geneigt ist;
- die resultierende Gesamtstützkraft insbesondere in Bezug auf die Höhenrichtung um einen Primärfederwinkel
geneigt ist, wobei der Primärfederwinkel von 20° bis 80°, vorzugsweise von 30° bis 70°, weiter vorzugsweise
von 40° bis 50° reicht.

7. Fahrwerksrahmen nach Anspruch 6, wobei

- die Primärfederschnittstelle (110) eine Hauptschnittstellenebene definiert;
- die Hauptschnittstellenebene dazu ausgebildet ist zumindest einen überwiegenden Anteil der resultierenden
Gesamtstützkraft aufzunehmen;
- die Hauptschnittstellenebene in Bezug auf die Längsrichtung und/oder in Bezug auf die Höhenrichtung geneigt
ist;
- die Hauptschnittstellenebene insbesondere in Bezug auf die Höhenrichtung um einen Hauptschnittstellene-
benenwinkel geneigt ist, wobei der Hauptschnittstellenebenenwinkel von 20° bis 80° reicht, vorzugsweise von
30° bis 70° reicht, weiter vorzugsweise von 40° bis 50° reicht;
- die Hauptschnittstellenebene insbesondere im Wesentlichen parallel zu der Querrichtung ist.

8. Fahrwerksrahmen nach Anspruch 6 oder 7, wobei

- der Schwenkschnittstellenabschnitt (111) in der Längsrichtung derart angeordnet ist, dass er wenigstens
teilweise von einem Zentrum (110.3) der Primärfederschnittstelle (110) zurückversetzt ist;
- ein Zentrum (110.3) einer vorderen Primärfederschnittselle (110) und ein Zentrum (110.3) einer hinteren
Primärfederschnittstelle (110) eines der Längsträger (108), in Längsrichtung, einen Primärfederschnittstellen-
zentrumsabstand definieren;
- ein vorderer Schnittstellenabschnitt (111) der vorderen Primärfederschnittstelle (110) zugeordnet ist und eine
vordere Schwenkachse (113.2) für einen vorderen Schwenkarm (112) definiert;
- ein hinterer Schnittstellenabschnitt (111) der hinteren Primärfederschnittstelle (110) zugeordnet ist und eine
hintere Schwenkachse (113.2) für einen hinteren Schwenkarm (112) definiert;
- die vordere Schwenkachse (113.2) und die hintere Schwenkachse (113.2), in der Längsrichtung, einen
Schwenkachsenabstand definieren;
- der Schwenkachsenabstand 60% bis 105%, vorzugsweise 70% bis 95%, weiter vorzugsweise 80% bis 85%,
des Primärfederschnittstellenzentrumsabstands beträgt.

9. Fahrwerksrahmen nach einem der Ansprüche 6 bis 8, wobei

- die Primärfederschnittstelle (110) als eine Schnittstelle für eine einzige Primärfedervorrichtung (105.1) aus-
gebildet ist;
- die Primärfedervorrichtung (105.1) insbesondere von einer einzigen Primärfedereinheit gebildet ist;
- die Primärfedereinheit (105.1) insbesondere von einer einzigen Primärfeder, insbesondere einer Gummi-
Metall-Federeinheit, gebildet ist.

10. Fahrwerksrahmen nach einem der Ansprüche 1 bis 9, wobei

- der im Wesentlichen C-förmige Querschnitt derart angeordnet ist, dass er in der Längsrichtung zu einem freien
Ende des Rahmenkörpers (107) hin offen ist und zu einem Zentrum des Rahmenkörpers hin insbesondere im
Wesentlichen geschlossen ist;
und/oder
- der im Wesentlichen C-förmige Querschnitt sich in der Querrichtung über einen Quermittenabschnitt der
Querträgereinheit (109) erstreckt;
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und/oder
- der im Wesentlichen C-förmige Querschnitt sich in der Querrichtung über eine Querabmessung erstreckt,
wobei die Querabmessung wenigstens 50%, vorzugsweise wenigstens 70%, weiter vorzugsweise 80% bis
95%, eines Querabstands zwischen Längsmittellinien der Längsträger (108) in dem Bereich der Querträgerein-
heit (109) beträgt.

11. Fahrwerksrahmen nach einem der Ansprüche 1 bis 10, wobei

- der wenigstens eine Querträger (109.1) ein erster Querträger (109.1) ist und die Querträgereinheit (109) einen
zweiten Querträger (109.1) umfasst;
- der erste Querträger (109.1) und der zweite Querträger (109.1) insbesondere im Wesentlichen symmetrisch
in Bezug auf eine Symmetrieebene sind, die parallel zu der Querrichtung und der Höhenrichtung verläuft;
- der erste Querträger (109.1) und der zweite Querträger (109.1) insbesondere in der Längsrichtung durch einen
Spalt (109.5) mit einer Längsspaltabmessung getrennt sind;
- die Längsspaltabmessung insbesondere 70% bis 120%, vorzugsweise 85% bis 110%, weiter vorzugsweise
95% bis 105%, einer minimalen Längsabmessung eines der Querträger (109.1) in der Längsrichtung beträgt;
- der erste Querträger (109.1) und der zweite Querträger (109.1) insbesondere jeweils eine Querträgermittellinie
(109.6) definieren, wobei wenigstens eine der Querträgermittellinien (109.6) zumindest abschnittsweise in einer
ersten Ebene parallel zu der Längsrichtung und der Querrichtung und/oder in einer zweiten Ebene parallel zu
der Querrichtung und der Höhenrichtung eine allgemein gekrümmte oder polygonale Form aufweist.

12. Fahrwerksrahmen nach einem der Ansprüche 1 bis 11, wobei

- die Querträgereinheit (109) eine lokal taillierte Einheit ist, insbesondere eine mittig taillierte Einheit ist;
- die Querträgereinheit (109) einen taillierten Abschnitt (109.7) aufweist, der eine minimale Längsabmessung
der Querträgereinheit (109) in der Längsrichtung definiert;
- die minimale Längsabmessung der Querträgereinheit (109) insbesondere 40% bis 90%, vorzugsweise 50%
bis 80%, weiter vorzugsweise 60% bis 70%, einer maximalen Längsabmessung der Querträgereinheit (109) in
der Längsrichtung beträgt, wobei die maximale Längsabmessung insbesondere an einer Verbindungsstelle der
Querträgereinheit (109) mit einem der Längsträger (108) definiert ist

13. Fahrwerksrahmen nach einem der Ansprüche 1 bis 12, wobei

- der freie Endabschnitt (108.1) in einem der Primärfederschnittstelle abgewandten Abschnitt eine Anschlag-
schnittstelle für eine Anschlagvorrichtung (115) bildet;
- die Anschlagvorrichtung (115) insbesondere eine Drehanschlagvorrichtung und/oder eine Längsanschlagvor-
richtung ist;
- die Anschlagvorrichtung (115) insbesondere dazu ausgebildet ist, eine Traktionsverbindung zwischen dem
Rahmenkörper (107) und einer Komponente, insbesondere einer Wiege oder einem auf dem Rahmenkörper
(107) abgestützten Wagenkasten (101.1), zu bilden.

14. Schienenfahrzeugeinheit umfassend

- eine erste Fahrwerkseinheit (104) nach einem der Ansprüche 1 bis 13, die auf zwei Radeinheiten (103) über
Primärfedereinheiten (105) und Schwenkarme (112) abgestützt ist, die mit einem Rahmenkörper (107) der
ersten Fahrwerkseinheit (104) verbunden sind, um ein erstes Fahrwerk (102) zu bilden;
- eine Schienenfahrzeugkomponente (101.1), die insbesondere auf dem Rahmenkörper (107) abgestützt ist,
wobei die Schienenfahrzeugkomponente insbesondere eine Wiege oder ein Wagenkasten (101.1) ist;
- wobei die Schienenfahrzeugeinheit insbesondere eine zweite Fahrwerkseinheit (104) nach einem der Ansprü-
che 1 bis 13 umfasst, die auf zwei Radeinheiten (103) über Primärfedereinheiten (105) und Schwenkarme (112)
abgestützt ist, die mit einem Rahmenkörper (107) der zweiten Fahrwerkseinheit (104) verbunden sind, um ein
zweites Fahrwerk (116) zu bilden;
- wobei das erste Fahrwerk (102) insbesondere ein Triebfahrwerk ist, das eine Antriebseinheit umfasst, und
wobei das zweite Fahrwerk (116) insbesondere ein nicht-angetriebenes Fahrwerk ist, das keine Antriebseinheit
aufweist, wobei wenigstens der Rahmenkörper (107) des ersten Fahrwerkrahmens (104) und der Rahmenkörper
(107) des zweiten Fahrwerksrahmens (104) insbesondere im Wesentlichen identisch sind.

15. Verfahren zur Herstellung eines Fahrwerksrahmens nach einem der Ansprüche 1 bis 13, wobei der Rahmenkörper
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(107) in einem einzigen Schritt gegossen, insbesondere, in einem automatisierten Gussprozess gegossen wird.

Revendications

1. Cadre de train de roulement pour un véhicule ferroviaire, comprenant

- un corps de cadre (107) définissant une direction longitudinale, une direction transversale et une direction de
hauteur;
- ledit corps de cadre (107) comprenant deux poutres longitudinales (108) et une unité de poutre transversale
(109) assurant une connexion structurelle entre lesdites poutres longitudinales (108) dans ladite direction trans-
versale, de sorte qu’une configuration sensiblement en forme de H est formée,
- ladite unité de poutre transversale (109) comprend au moins une poutre transversale (109.1),
- chaque poutre longitudinale (108) ayant une section d’extrémité libre (108.1) formant une interface de sus-
pension primaire (110) pour un dispositif de suspension primaire (105.1) relié à une unité de roue associée (103);
- chaque poutre longitudinale (108) ayant une section d’interface de pivot (111) associée à ladite section d’ex-
trémité libre (108.1) et formant une interface de pivot pour un bras de pivot (112) connecté à ladite unité de
roue associée (103);
- chaque poutre longitudinale (108) ayant une section coudée (108.3) associée à ladite section d’extrémité libre
(108.1);
- ladite section coudée (108.3) étant agencée de telle sorte que ladite section d’extrémité libre (108.1) forme
une section de pilier s’étendant au moins principalement dans ladite direction de hauteur;
- ladite section d’interface pivot (111) étant associée à ladite section coudée (108.3);
- ladite section d’interface pivot (111) est intégrée dans ladite section coudée (108.3), et
- ledit corps de cadre (107) est réalisé sous la forme d’un composant coulé monolithiquement constitué d’un
matériau en fonte grise.

caractérisé en ce que

- ladite au moins une poutre transversale (109.1), dans un plan de coupe parallèle à ladite direction longitudinale
et à ladite direction de hauteur, définissant une section transversale sensiblement en forme de C;

2. Cadre de train de roulement selon la revendication 1, dans lequel

- ledit corps de cadre (107) est fait d’un matériau moulé en fonte à graphite sphéroïdal;
- ledit matériau de fonte à graphite sphéroïdal, en particulier, étant l’un des EN-GJS-400-18U LT et EN-GJS-
350-22-LT.

3. Cadre de train de roulement selon la revendication 1 ou 2, dans lequel

- ladite section d’interface de pivot (111), dans ladite direction longitudinale, est agencée pour être au moins
partiellement rétractée derrière ladite section d’extrémité libre associée (108.1);
- une section d’extrémité libre avant (108.1) et une section d’extrémité libre arrière (108.1) d’une desdites poutres
longitudinales (108), dans ladite direction longitudinale, définissant une longueur de poutre longitudinale maxi-
male de ladite poutre longitudinale (108);
- une section d’interface de pivot avant (111) étant associée à ladite section d’extrémité libre avant (108.1);
- une section d’interface de pivot arrière (111) étant associée à ladite section d’extrémité libre arrière (108.1);
- ladite section d’interface de pivot avant (111) et ladite section d’interface de pivot arrière (111), dans ladite
direction longitudinale, définissant une dimension maximale d’interface de pivot de ladite poutre longitudinale
(108);
- ladite dimension maximale de l’interface de pivot, en particulier, étant de 70% à 110%, de préférence de 80%
à 105%, plus préférentiellement de 90% à 95%, de ladite longueur de poutre longitudinale maximale.

4. Cadre de train de roulement selon la revendication 3, dans lequel

- une section d’interface de pivot avant (111) associée à ladite section d’extrémité libre avant (108.1) définit un
axe de pivot avant (113.2) pour un bras de pivot avant (112);
- une section d’interface de pivot arrière (111) associée à ladite section d’extrémité libre arrière (108.1) définit
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un axe de pivot arrière (113.2) pour un bras de pivot arrière (112);
- ledit axe de pivot avant (113.2) et ledit axe de pivot arrière (113.2), dans ladite direction longitudinale, définissant
une distance d’axe de pivot;
- ladite distance d’axe de pivot étant de 60% à 90%, de préférence 70% à 80%, plus préférablement 72% à
78%, de ladite longueur de poutre longitudinale maximale.

5. Cadre de train de roulement selon l’une des revendications 1 à 4, dans lequel,

- dans ladite direction de hauteur, l’une desdites poutres longitudinales (108), dans une section longitudinalement
centrale, définit une face inférieure de poutre longitudinale et une hauteur de poutre centrale maximale de ladite
poutre longitudinale (108) au-dessus de ladite face inférieure de poutre longitudinale, et
- l’une desdites sections d’extrémité libres (108.1) de ladite poutre longitudinale (108) définit une hauteur maxi-
male de poutre au-dessus de ladite face inférieure de poutre longitudinale;
- ladite hauteur maximale de poutre étant de 200% à 450%, de préférence de 300% à 400%, plus préférablement
de 370% à 380%, de ladite hauteur maximale de poutre centrale.

6. Cadre de train de roulement selon l’une des revendications 1 à 5, dans lequel,

- ladite interface de suspension principale (110) est configurée pour prendre une force de support résultante
totale agissant sur ladite section d’extrémité libre (108.1) lorsque ledit corps de cadre (107) est supporté sur
ladite unité de roue associée (103);
- ladite interface de suspension principale (110) étant configurée de telle sorte que ladite force de support
résultante totale est inclinée par rapport à ladite direction longitudinale et / ou inclinée par rapport à ladite
direction de hauteur;
- ladite force d’appui totale résultante, en particulier, étant inclinée par rapport à ladite direction de hauteur d’un
angle de suspension primaire, ledit angle de suspension primaire allant de 20° à 80°, de préférence de 30° à
70°, plus préférentiellement de 40° à 50°.

7. Cadre de train de roulement selon la revendication 6, dans lequel,

- ladite interface de suspension primaire (110) définit un plan d’interface principal;
- ledit plan d’interface principal étant configuré pour prendre au moins une fraction majeure de ladite force de
support résultante;
- ledit plan d’interface principal étant incliné par rapport à ladite direction longitudinale et / ou incliné par rapport
à ladite direction de hauteur;
- ledit plan d’interface principal, en particulier, étant incliné par rapport à ladite direction de la hauteur d’un angle
du plan d’interface principal, ledit angle du plan d’interface principal allant de 20° à 80°, de préférence de 30°
à 70°, plus préférentiellement de 40° à 50°;
- ledit plan d’interface principal, en particulier, étant sensiblement parallèle par rapport à ladite direction trans-
versale.

8. Cadre de train de roulement selon la revendication 6 ou 7, dans lequel,

- ladite section d’interface de pivot (111), dans ladite direction longitudinale, est agencée pour être au moins
partiellement rétractée derrière un centre (110.3) de ladite interface de suspension primaire (110);
- un centre (110.3) d’une interface de suspension primaire avant (110) et un centre (110.3) d’une interface de
suspension primaire arrière (110) d’une desdites poutres longitudinales (108), dans ladite direction longitudinale,
définissant une distance de centre d’interface de suspension primaire;
- une section d’interface de pivot avant (111) étant associée à ladite interface de suspension primaire avant
(110) et définissant un axe de pivot avant (113.2) pour un bras de pivot avant (112);
- une section d’interface de pivot arrière (111) étant associée à ladite interface de suspension primaire arrière
(110) et définissant un axe de pivot arrière (113.2) pour un bras de pivot arrière (112);
- ledit axe de pivot avant (113.2) et ledit axe de pivot arrière (113.2), dans ladite direction longitudinale, définissant
une distance d’axe de pivotement;
- ladite distance d’axe de pivot étant de 60% à 105%, de préférence 70% à 95%, plus préférablement 80% à
85%, de ladite distance de centre d’interface de suspension primaire.

9. Cadre de train de roulement selon l’une des revendications 6 à 8, dans lequel,
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- ladite interface de suspension primaire (110) est configurée comme une interface pour un seul dispositif de
suspension primaire (105.1);
- ledit dispositif de suspension primaire (105.1), en particulier, étant formé par une seule unité de suspension
primaire;
- ladite unité de suspension primaire (105.1), en particulier, étant formée d’un seul ressort de suspension
primaire, de préférence une unité de ressort caoutchouc- métal.

10. Cadre de train de roulement selon l’une des revendications 1 à 9, dans lequel,

- ladite section transversale sensiblement en forme de C est agencée de telle sorte que, dans ladite direction
longitudinale, elle soit ouverte vers une extrémité libre dudit corps de cadre (107) et, en particulier, sensiblement
fermée vers un centre dudit corps de cadre ;
et/ou
- ladite section transversale sensiblement en forme de C s’étend, dans ladite direction transversale, sur une
section transversale centrale de ladite unité de poutre transversale (109);
et/ou
- ladite section transversale sensiblement en forme de C s’étend, dans ladite direction transversale, sur une
dimension transversale, ladite dimension transversale étant d’au moins 50%, de préférence d’au moins 70%,
plus préférentiellement de 80% à 95%, d’une distance entre les lignes médianes longitudinales desdites poutres
longitudinales (108) dans la zone de ladite unité de poutre transversale (109).

11. Cadre de train de roulement selon l’une des revendications 1 à 10, dans lequel,

- ladite au moins une poutre transversale (109.1) est une première poutre transversale (109.1) et ladite unité
de poutre transversale (109) comprend une deuxième poutre transversale (109.1);
- ladite première poutre transversale (109.1) et ladite deuxième poutre transversale (109.1), en particulier, étant
sensiblement symétriques par rapport à un plan de symétrie parallèle à ladite direction transversale et à ladite
direction de la hauteur;
- ladite première poutre transversale (109.1) et ladite deuxième poutre transversale (109.1), en particulier, étant
séparées, dans ladite direction longitudinale, par un espace (109.5) ayant une dimension d’intervalle longitudinal;
- ladite dimension d’intervalle longitudinal, en particulier, étant de 70% à 120%, de préférence de 85% à 110%,
mieux encore de 95% à 105%, d’une dimension longitudinale minimale d’une desdites poutres transversales
(109.1) dans ladite direction longitudinale;
- ladite première poutre transversale (109.1) et ladite seconde poutre transversale (109.1), en particulier, cha-
cune définissant une ligne médiane de poutre transversale (109.6), au moins l’une desdites lignes médianes
transversales de poutre (109.6), au moins en section, ayant une forme généralement courbe ou polygonale
dans un premier plan parallèle à ladite direction longitudinale et à ladite direction transversale et / ou un second
plan parallèle à ladite direction transversale et à ladite direction de la hauteur.

12. Cadre de train de roulement selon l’une des revendications 1 à 11, dans lequel,

- ladite unité de poutre transversale (109) est une unité cintrée localement, en particulier une unité cintrée
centralement;
- ladite unité de poutre transversale (109) ayant une section cintrée (109.7) définissant une dimension longitu-
dinale minimale de ladite unité de poutre transversale (109) dans ladite direction longitudinale;
- ladite dimension longitudinale minimale de ladite unité de poutre transversale (109), en particulier, étant de
40% à 90%, de préférence de 50% à 80%, plus préférablement de 60% à 70%, d’une dimension longitudinale
maximale de ladite unité de poutre transversale (109) dans ladite direction longitudinale, ladite dimension
longitudinale maximale, en particulier, étant définie à une jonction de ladite unité de poutre transversale (109)
et de l’une desdites poutres longitudinales (108).

13. Cadre de train de roulement selon l’une des revendications 1 à 12, dans lequel,

- ladite section d’extrémité libre (108.1), dans une section opposée à ladite interface de ressort primaire, forme
une interface d’arrêt pour un dispositif d’arrêt (115);
- ledit dispositif d’arrêt (115), en particulier, étant un dispositif d’arrêt en rotation et / ou un dispositif d’arrêt
longitudinal;
- ledit dispositif d’arrêt (115), en particulier, étant adapté pour former une liaison de traction entre ledit corps
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de cadre (107) et un composant, notamment un traversin ou une caisse de wagon (101.1), supporté sur ledit
corps de cadre (107).

14. Unité de véhicule ferroviaire, comprenant

- une première unité de train de roulement (104) selon l’une des revendications 1 à 14 supportée sur deux
unités de roue (103) via des unités de ressort primaires (105) et des bras pivotants (112) reliés à un corps de
cadre (107) de ladite première unité de train de roulement (104) pour former un premier train de roulement (102);
- un composant de véhicule ferroviaire (101.1), en particulier, étant supporté sur ledit corps de cadre (107), ledit
composant de véhicule ferroviaire, en particulier, étant un traversin ou une caisse de wagon (101.1);
- ladite unité de véhicule ferroviaire, en particulier, comprenant une deuxième unité de train de roulement (104)
selon l’une des revendications 1 à 14 supportée sur deux unités de roues (103) via des unités de ressort
primaires (105) et des bras de pivot (112) reliés à un corps de cadre (107) de ladite deuxième unité de train de
roulement (104) pour former un deuxième train de roulement (116);
- ledit premier train de roulement (102), en particulier, étant un train de roulement moteur comprenant une unité
d’entraînement, ledit deuxième train de roulement (116), en particulier, étant un train de roulement roulant sans
unité d’entraînement, au moins ledit cadre le corps (107) dudit premier cadre de train de roulement (104) et
ledit corps de cadre (107) dudit second cadre de train de roulement (104), en particulier, étant sensiblement
identiques.

15. Procédé de production d’un cadre de train de roulement selon l’une des revendications 1 à 13, dans lequel ledit
corps de cadre (107) est coulé en une seule étape, en particulier, dans un processus de coulée automatisé.
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